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Abstract
Introduction
The prevalence of work-related musculoskeletal disorders is very common. The main objective
of the study was to identify any association between the severity of musculoskeletal symptoms
and treatment choice by workers in automobile manufacturing plants.
Methods
A cross-sectional study of 1017 production workers in six automobile manufacturing plants was
performed. The study included the structured interviews to determine symptoms, preexisting
personal risk factors, treatment choices (health care provider or no treatment sought), job strain,
and job satisfaction. Nordic style questionnaire for symptoms, Karasek’s Demand Control Model
and three job satisfaction questions were used to assign symptom severity, job strain, and job
satisfaction, respectively. The case definition was that the person sought treatment from plant
clinic or personal health care provider. The independent variables were symptom severity (2
levels), job strain (2 levels), job satisfaction (3 levels). The logistic analysis was used for data
analysis.
Results
The Whole Body symptoms severity score was taken as the highest symptoms severity for any
body region. Those with High symptoms were more likely to seek treatment than those with Low
symptoms, OR=2.3 (1.23-4.27, 95%CI). There was no effect associated with job strain and job
satisfaction. Those with osteoarthritis, neurological disorders and hypertension sought more
treatment, OR= 3.32 (1.55-7.11, 95%CI), OR=30.5 (5.37-173, 95%CI) and OR=2.97 (1.19-7.44,
95%CI). Sex was significant, where women were more likely to seek treatment than men,
OR=2.3 (1.33-3.07, 95%CI). There were no significant findings for BMI, diabetes, rheumatologic
disorder, thyroid problems, and smoking.
Conclusion
The study found an association between the severity of the symptoms for a musculoskeletal
disorder and the decision to seek treatment from a health care provider (either plant clinic or
private provider). Participants with osteoarthritis, neurological disease and hypertension were
also more likely to seek treatment more than those without the conditions. Women were more
likely to seek treatment than men.
iv

Introduction

Work-related musculoskeletal disorders (WMSDs) are common in manufacturing and services
industry sectors, which account for about half of all WMSD cases. They are associated with
fixed or constrained body positions, repetition of movements, force exertion, and work pace as
well as heat, cold and vibration.[1, 2] WMSDs are associated with absenteeism, lost
productivity, increased health care cost, disability, and increased worker compensation costs.
The disorders account for nearly 70 million physician office visits in the United States annually,
and an estimated 130 million total health care encounters including outpatient, hospital, and
emergency room visits. In 1999, nearly one million people were absent from work for treatment
and recovery from work-related musculoskeletal pain or impairment of function in the low back
or upper extremities.[1, 2]

Because the decision to seek treatment is important in the management of WMSDs, it is
worthwhile to examine conditions under which a person would seek treatment from a health
care provider. Garg et al. (2014), Mannion et al. (2013), IJelenberg & Burdorf (2004), and
Mortimer et al. (2003) reported that the degree of intensity increased the likelihood of seeking
treatment.[3,6,10,12] Hartvigsen et al (2014), Menz et al. (2010), Grooten et al. (2004) and
Feuerstein et al. (1998) reported an association between the presence of pain and treatment
seeking without mention of severity.[4,7,11]

Psychosocial factors may affect treatment seeking, but the relationships are not consistent.
Grooten et al (2004), IJelenberg & Burdorf (2004) and Steenbeek et al. (2012) reported higher
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likelihood of seeking treatment with high job strain and low social support.[4,6,8] Mannion et al.
(2013) found that perceived needs and fear avoidance were the strongest predictor of future
seeking treatment.[12] Mortimer et al. (2003) also pointed out that fear avoidance was a
contributing factor for some.[3] Garg et al. (2014) did not find an association between
psychosocial factors and treatment seeking.[10] Murthy et al. (2014) reported the likelihood of
seeking treatment with nontraditional providers (the only providers considered in the study)
when social support was low.[5]

Hartvigsen et al. (2014), Steenbeek et al. (2012), Broom et al. (2012), Mannion et al. (2013),
IJelenberg & Burdorf (2004) found an association between the comorbidities and seeking
treatment.[6,8,11,12,13] Mortimer et al. (2003) identified that disability, pain, and economic
factors were important factors in seeking treatment.[3] Nyman et al (2010) identified that the
participant’s involvement in the general disease management program sought treatment less
than those who did not participate in the program.[15]

Sex may contribute in treatment seeking behaviors. Lipscomb et al. (2009), Grooten et al.
(2004) and Adamson et al. (2011) reported that women were more likely to seek treatment than
men.[4,9,14] Menz et al. (2010), IJelenberg & Burdorf (2004), Adamson et al. (2011) found no
association between sex and treatment seeking.[6,7,9]

The purpose of this study was to explore associations between treatment seeking decisions and
symptoms, demographic, chronic health factors, and psychosocial factors.
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Methods

The objective of the study was to examine the associations between the severity of the
musculoskeletal symptoms and the decision to seek treatment using a cross-sectional study of
1017 participants from six automotive manufacturing plants. A structured interview was
administered by the study team. (See appendix for copy of questionnaire.) The questionnaires
included demographic information plus a history covering some personal risk factors for
musculoskeletal disorders, symptoms by body region, and job satisfaction and job strain scales.

Demographic information included date of birth, gender, self-reported height and weight. In
addition, the participant was queried for physician diagnosed health conditions that included
rheumatoid arthritis, hypertension, thyroid problems, osteoarthritis, neurological disorders, and
diabetes mellitus.

To assess symptoms, the participant was asked: “Have you experienced musculoskeletal pain
or discomfort during the PAST YEAR?”. If the answer was NO, the interviewer would go to the
end of the interview to ask seek perception information. If YES, they were asked to mark on a
body map those areas for which they reported symptoms. The body regions were fingers,
wrists, hands, forearms, elbows, neck, shoulder, upper region of the back, lower back, hips and
thighs, knees, legs or ankles. For each of the indicated regions, a Nordic style questionnaire
was used to gather information on the type, frequency, duration and severity of the symptoms.
In addition, the person was asked whether they sought treatment from the plant clinic or a
personal health care provider.
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The end of the structured interview was used to gather data on perceived exertion and
psychosocial factors described below.

The independent variables of the study were 1) symptom severity, 2) chronic disease and 3)
psychosocial factors. The dependent variable was the decision to seek treatment.

For each of the body regions, participants were categorized according to symptom severity
based on the frequency, duration and intensity of symptoms according to Swift et al. (2001) and
Fernandes and Carvalho (2011) as follows: [23,24]
•

Asymptomatic (AS): No reported symptoms of musculoskeletal disorders in any body
region in the past 12 months.

•

Low Symptom (LS): Not Asymptomatic AND not High Symptom.

•

High Symptom (HS): > 3 episodes in past year, OR each episode lasted > 3 weeks, OR
intensity of episodes > 2.

The symptoms classification for the individual was the highest severity level noted for any of the
body regions.

Presence of a diagnoised chronic diseases was another independent variable, which was
categorized dichotomously as follows:
•

Rheumatoid arthritis (Yes = 1; No =2)

•

Hypertension (Yes = 1; No =2)

•

Thyroid problem (Yes = 1; No =2)

•

Osteoarthritis (Yes = 1; No =2)

•

Neurological disorders (Yes = 1; No =2)
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•

Diabetes Mellitus (Yes = 1; No =2)

Psychosocial factors were also considered. They were divided into Job Strain and Job
Satisfaction. Job Strain and Social Support were based on the Karasek Job Content
Questionnaire (JCQ), which used Likert scales (strongly disagree, disagree, agree and strongly
agree) for each question. Questions addressed Skill Discretion, Decision Authority, Job Demand
and Social Support.[17,18,19,20,21,22]

Questions for “Skill Discretion” dealt with:
1) learn new things,
2) repetitive work,
3) creativity,
4) high skills,
5) variety
6) I can take a break

Questions for Decision Authority were:
7) little freedom
8) say

Then Job Decision Latitude = Skill Discretion + Decision Authority

Questions for “Job Demand” were:
9) work fast,
10) work hard,
11) not excessive work,
5

12) have time, and
13) very hectic.

The questions for “Social Support” was:
14) Supervisor Listens

The scores for some questions were reversed scored.[22] These included repetitive work (Q2),
little freedom (Q7), not excessive work (Q11), have time (Q12) and very hectic (Q13). After
adjusting the score, the following formulas from the Job Content Questionnaire were used to
calculate Job Skill Discretion and Job Decision Authority.[20,21] The Job Decision Latitude was
calculated by the summation of job skill discretion and job decision authority. The job demand
was also calculated by using the formula from JCQ created by Karasek. Job strain was
calculated as the ratio of Job Demand multiplied times 2 divided by Decision Latitude.

Job Skill Discretion = [Q1 + Q3 + Q4 + Q5 + Q6 +5-Q2)]*2

Job Decision Authority= [2*(Q7+Q8)]*2

Job Decision Latitude = Job Skill Discretion + Job Decision Authority

Job Demand = 3*(Q9+Q10) + 2*(5-Q11+Q12+Q13)

Job Strain = (Job Demand*2)/Job Decision Latitude

If Job Strain was > 1, then there was a presence of job strain (JST=1). For Job Strain ≤ 1, there
was an absence of job strain (JST=0).
6

For Social Support, the score of the single item was used. The Social Support score ranged
from 1-4. If the score was 1 or 2, there was no social support (JSU=0), if the score was 3 or 4,
there was social support (JSU=1).

Job Satisfaction (JSA) was based on on three questions with a four-point scale (1: no, 2: little, 3:
somewhat, and 4: very) for three questions: 1) how satisfied with your job, 2) recommend job to
someone else, and 3) take the job again. The range of the total score of all the questions was
from 3-12. The Job Satisfaction scores were categorized into dissatisfied if scores were 3-6,
ambivalence if scores were 6-9, and satisfied if score were 9-12.

The psychosocial scales were classified as follows:
•

Job Strain (JST) (No job strain=1; Job strain=2)

•

Social Support (JSU) (No social support=1; social support=2)

•

Job Satisfaction (JSA) (Dissatisfied=1; Ambivalence=2; Satisfied=3)

The outcome variable in the study was the treatment seeking options which were categorized
into:
•

SCT: treatment with the plant clinic healthcare provider,

•

SPT: treatment with private (outside) healthcare provider,

•

SNT: no treatment sought from healthcare provider

•

ANT: asymptomatic with no treatment by default

The data were analyzed by using SAS software. Unadjusted odds ratios for treatment seeking
were computed from logistic regression with just one independent variable. Because the data on
treatment seeking was asked of those who reported symptoms, a subset of the data that
7

included only those persons who reported symptoms was used to explore the associations
between symptoms and treatment seeking. The adjusted odds ratios were based on a multiple
logistic regression. The odd ratios were used as the measures of association.

8

Results

The goal of this study was to explore the associations between treatment seeking decisions and
symptoms of musculoskeletal disorders, history of chronic disease, job strain, and job
satisfaction. There were 1017 participants in the study and the summary distribution is included
in Table 1. There were 736 males, 277 females and 8 unknown. Of these, 257 did not report
any symptoms and thus they were not specifically asked about treatment seeking during the
interview. These 257 were assumed to not have made a treatment seeking decision. There
were 763 who reported symptoms in at least one body region over the past year and who were
asked if they sought treatment from a health care provider (HCP).

First, the symptomatic participants were combined with asymptomatic participants to explore
associations with treatment seeking decisions; see Table 2. which 2 reports the unadjusted
odds ratios for treatment seeking by symptom severity and body region. The comparison groups
were non-symptomatic versus high and low versus high. The body regions in which there were
significant associations with treatment seeking and non-symptomatic versus high symptomatic
were shoulder, back, and ankle. The body regions in which there were significant associations
with treatment seeking and Low versus High symptoms were shoulder, elbow, hand, and knee.
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Table 1. Demographic and medical history relationships between participants who did not seek
treatment (no reported visits to health care provider) and those who did seek treatment from a
health care provider (HCP). Table reports numbers.
No Reported Visits to HCP
Reported Visits to HCP
(n=943)
( n=78)
Sex
Male
694
42
Female
241
36
Missing
8
0
BMI
Mean
27.6
26.6
Median
27.1
25.9
Min-Max
16.0 - 54.8
16.1 - 39.4
Smokers
Yes
559
49
No
381
29
Missing
3
0
Rheumatoid
No
893
70
Arthritis
Yes
46
8
Missing
4
0
Hypertension

Thyroid
Problems
Osteoarthritis

Neurological
Disorders
Diabetes

No
Yes
Missing
No
Yes
Missing
No
Yes
Missing
No
Yes
Missing
No
Yes
Missing

795
145
3
913
28
2
886
53
4
932
5
6
905
35
3
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68
8
2
75
3
0
65
13
0
73
4
1
75
3
0

Table 2. Symptoms severity and treatment seeking by body region
Body Regions and Severity

Odds Ratio

95% CI

Noncase vs High

3.07

1.68-6.63

Low vs High

3.37

1.83-6.22

Noncase vs High

1.62

0.74-3.55

Low vs High

2.23

1.06-4.69

Noncase vs High

1.38

0.75-2.56

Low vs High

2.02

1.09-3.74

Noncase vs High

2.12

1.13-3.96

Low vs High

1.8

0.99-3.30

Noncase vs High

1.12

0.28-4.43

Low vs High

1.6

0.55-4.69

Noncase vs High

1.12

0.46-2.72

Low vs High

2.84

1.42-5.68

Noncase vs High

2.16

1.03-4.54

Low vs High

2.04

0.90-4.59

Shoulder

Elbow

Hand

Back

Hips

Knee

Ankle

The following results were based on the subset of participants who reported symptoms and the
symptoms severity was based on the highest severity in any one region (i.e., whole body
determination). At this point, a multiple logistic regression was used and the reported odds
ratios are adjusted values. Table 3 provides the total number of participants who sought
treatment with an outside healthcare practitioner (SPT). Those with Low Symptoms had an
average of 8 visits and those with High Symptoms had 17 visits, with the respective median
visits of 3 and 5. Table 4 has similar information for seeking treatment with the in-plant provider
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(SCT). There were 9 participants with Low Symptoms with an average number of 14 visits and a
median number of 12 visits; and 37 with High Symptoms and 38 and 10 average number and
median number of visits, respectively. There was a bias toward higher number of visits due to
treating a visit in a body region as an independent visit.

Table 3. Severity and treatment seeking with outside healthcare practitioner
Severity

Low

Number Not
Seeking
Treatment
278

Number
Seeking
Treatment
5

Mean
Number
of Visits
6.4

SD

7.89

Median
Number of
Visits
3

High

409

10

13.2

16.6

5

P-value

0.01

Table 4. Severity and treatment seeking with plant healthcare practitioner
Severity

Low

Number Not
Seeking
Treatment
278

Number
Seeking
Treatment
9

Mean
Number
of Visits
14.1

SD

14.0

Median
Number of
Visits
12

High

409

37

38.2

96.8

10

P-value

0.08

When treatment seeking is compared to no treatment seeking for those with symptoms rolled up
to the whole body, those with High Symptoms compared to Low Symptoms had a significant OR
of 2.3 (see Table 5). Table 5 reports the adjusted odds ratios for treatment seeking based on
individual factors in the multiple regression. Those individual factors with significant associations
with treatment seeking included symptoms severity, sex, hypertension, osteoarthritis and
neurological disorders. No job strain was weakly associated with a lower likelihood of seeking
treatment.
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Table 5. Independent factors in multiple logistic regression and treatment seeking
Factors

Odds Ratio

95% CI

High vs. Low Symptoms

2.3

1.23-4.27

Female vs. Male

2.3

1.33-3.07

BMI [continuous value]

0.95

0.89-1.01

Diabetes vs. Non-DM

1.49

0.35-6.44

Rheumatoid Arthritis vs. Non-RA

1.36

0.53-3.47

Hypertension vs. Non-HTN

2.97

1.19-7.44

Thyroid Problems vs. Non-Thyroid

1.15

0.31-4.28

Osteoarthritis vs. Non-OA

3.32

1.55-7.11

Neurological Disorder vs. Non-Neuro

30.5

5.37-173

Smoker vs. Non-Smoker

1.18

0.69-2.02

No Strain vs. Strain

0.6

0.34-1.00

Not Satisfied vs. Satisfied

1.24

0.57-2.71

Ambivalence vs. Satisfied

1.24

0.67-2.31

Social Support vs. No Social Support

1.15

0.64-2.06

Table 6 reports the overall distribution of treatment seeking outcomes by demographics,
symptoms severity, and psychosocial factors. There were more males (737) than females (277).
By design (selecting the median age), the older and younger participants were equally
distributed in the study. The total number of asymptomatic participants was 257, Low severity
was 295, and a High severity was 470. Most of the participants did not have chronic diseases
categorized as NJ (neurological or joint-related) (i.e., rheumatoid arthritis, osteoarthritis, and
neurological disorders), OD (Other disease) (i.e., diabetes, thyroid problems, and hypertension).
A third category of chronic condition was personal risk factors for MSDs (ORF) (i.e., current
smoker and/or hysterectomy/oophorectomy). There was no huge difference in number in current
smoking and /or hysterectomy/oophorectomy status among the participants. Majority of the
participants had job strain, job satisfaction and social support. Majority of the symptomatic
participants did not seek treatment irrespective of their sex, age, BMI, symptom severity, chronic
disease, and psychosocial factors. If they sought treatment, most sought in-plant clinic
treatment. The symptomatic participants with chronic disease, without job strain, without job
satisfaction and without social support has higher number of treatment seeking with in-plant
clinic provider.
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Table 6. Distribution of treatment seeking outcomes by demographics, symptoms severity, and
psychosocial factors
Characteristics
All
Sex
Male
737
Female
277
Age
Younger (≤ median age)
512
Older (> median age)
503
BMI
Lower (≤ median BMI)
505
Higher (> median BMI)
503
Symptoms
AS – Asymptomatic
257
LS – Low Symptoms
295
HS – High Symptoms
470
Chronic Disease
Neurological and Joint Disease (NJD)
None: NJD=0
900
Present: NJD=1
122
Other Chronic Disease (OCD)
None: OCD =0
826
Present: OCD=1
196
Other Personal Risk Factors (ORF)
None: ORF=0
578
Present: ORF=1
444
Chronic Disease (CD)
None: CD=0
754
Present: CD=1
268
Psychosocial Factors
Job Strain (JST)
None: JST=0
231
Present: JST=1
791
Job Support (JSU)
None: JSU=0
399
Present: JSU=1
623
Job Satisfaction (JSA)
Dissatisfied: JSA=0
153
Ambivalence: JSA=1
463
Satisfied: JSA=2
403

ANT

SNT

SPT

SCT

210
43

485
198

6
9

26
20

109
148

364
316

11
4

17
29

133
118

328
351

8
7

27
19

257
-----

--278
409

--5
10

--9
37

238
19

607
80

14
1

27
19

212
45

549
138

15
0

37
9

148
109

385
302

8
7

30
16

202
55

503
184

14
1

24
22

26
231

181
506

6
9

14
32

77
180

283
404

10
5

22
24

7
93
155

129
331
227

5
6
4

9
25
11
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Table 7 reports the unadjusted ORs for independent variables against four case conditions.
Females were more likely than Males to seek treatment in with a personal provider (SPT)
unadjusted OR= 3.67; in the plant clinic unadjusted OR= 1.88, or with either a personal or plant
provider, unadjusted OR= 2.22. Older participants were more likely to seek treatment than
younger participants from a plant clinic provider with unadjusted OR= 1.97 when compared to
non-treatment seeking; and this became very clear when comparing those who sought in-plant
clinic treatment over a personal provider, unadjusted OR =4.69. The participants with high
severity symptoms were more likely to seek treatment at the plant clinic than those with low
severity with unadjusted OR=2.79 and more likely to seek treatment in the plant clinic or with a
private provider with unadjusted OR=2.28. With regard to chronic diseases, it was clear that
those with existing disease of the nerves and joints (NJD) where more likely to seek treatment
from either the plant clinic (OR=5.34) or either (OR=3.70), but clearly the preference was the
plant clinic over the personal provider (OR=9.85). A similar pattern of treatment seeking occurred
when all chronic disease was considered, but the significant ORs occurred with treatment
seeking in the plant clinic OR=2.51 compared to no treatment seeking and 12.8 compared to
treatment with a private provider). There were no statistically significant findings in treatment
seeking with job strain, job satisfaction and social support.
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Table 7. Unadjusted ORs for treatment seeking among those with symptoms
Characteristics
Gender

SNT v SPT

SNT v SCT

SNT v SPT + SCT

SPT v SCT

Female vs. Male

3.67
(1.29-10.46)

1.88
(1.03-3.45)

2.22
(1.31-3.77)

0.51
(0.16-1.68)

<=median,
>median
BMI

0.42
(0.13-1.33)

1.97
(1.06-3.64)

1.36
(0.80-2.30)

4.69
(1.29-17.07)

<=median,
>median
Symptoms

0.82
(0.29-2.28)

0.66
(0.36-1.21)

0.69
(0.41-1.18)

0.80
(0.25-2.60)

LS vs HS

1.36
(0.46-4.02)

2.79
(1.33-5.88)

2.28
(1.23-4.22)

2.06
(0.56-7.52)

0.54
(0.07-4.18)
--

3.70
(2.07-6.63)
--

9.85
(1.19-81.40)
--

1.12
(0.40-3.11)
0.20
(0.03-1.50)

5.34
(2.84-10.04)
0.97
(0.46-2.05)
0.68
(0.36-1.27)
2.51
(1.37-4.58)

0.77
(0.45-1.32)
1.65
(0.96-2.85)

0.61
(0.19-1.99)
12.83
(1.56-105.7)

0.54
(0.19-1.53)
0.35
(0.12-1.04)
0.47
(0.14-1.56)
0.45
(0.12-1.72)

0.82
(0.43-1.57)
0.76
(0.42-1.39)
1.08
(0.49-2.38)
0.69
(0.28-1.72)

0.73
(0.42-1.28)
0.63
(0.38-1.07)
0.86
(0.44-1.67)
0.61
(0.28-1.30)

1.52
(0.45-5.10)
2.18
(0.64-7.39)
2.31
(0.56-9.48)
1.53
(0.31-7.44)

Age

Chronic Disease
NJD (0 vs 1)
OCD (0 vs 1)
ORF (0 vs 1)
CD (0 vs 1)
Psychosocial
JST (0 vs 1)
JSU (0 vs 1)
JSA (0 vs 1)
JSA (0 vs 2)

A multiple logistic regression was used for independent variables that more likely contribute to
treatment seeking. Table 8 reports the adjusted ORs for selected independent variables against
four case conditions. Sex was an important factor in treatment seeking where women with
symptoms were more likely than men to seek treatment with a private provider (OR=3.47).
When treatment seeking at the plant clinic was considered the sex difference weakened, but
there was some evidence that it affected treatment seeking decisions. The effect of age was
significant only in demonstrating that older workers were more likely to see the plant clinic than
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a private provider. Symptoms severity indicated that the more likely treatment choice was the
plant clinic over no treatment (OR=2.47) and any treatment (SPT+SCT) over no treatment
(OR=2.46). There was weak evidence for chronic disease affecting treatment seeking compared
to no treatment (e.g., no statistically significant findings), but there was a definitely increased
likelihood that any treatment sought would be with the plant clinic (OR=29.7). When Job Strain
was included in the model, there was still no effect.
Table 8. Adjusted ORs for treatment seeking among those with symptoms
Characteristics

SNT v SPT

SNT v SCT

SNT v SPT+SCT

SPT v SCT

Sex: male vs
female
Age : <=median vs
>median
Symptom Severity:
LS v HS
CD: 0 v 1

3.47
(1.20-10.00)
0.63
(0.19-2.09)
1.55
(0.52-4.67)
0.20
(0.02-1.63)
0.38
(0.13-1.14)

1.80
(0.96-3.37)
1.66
(0.85-3.21)
2.47
(1.16-5.25)
1.84
(0.96-3.51)
0.74
(0.40-1.37)

1.76
(0.94-3.29)
1.70
(0.88-3.30)
2.46
(1.16-5.24)
1.88
(0.98-3.58)
0.75
(0.41-1.39)

0.29
(0.06-1.32)
12.76
(1.85-88.27)
5.28
(0.76-36.66)
29.70
(2.48-355.5)
1.33
(0.29-6.10)

JST: 0 vs 1
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Discussion
One goal of this study was to see if symptoms severity was associated with a decision to seek
treatment from a health care provider. The first step in exploring this association was to divide
symptom severity into three levels: Asymptomatic, Low Symptoms and High Symptoms.
Looking at the seven individual body regions described in Table 2, three regions (shoulder,
back, and ankle) had a significant association when comparing None to High; and three different
regions (elbow, hand, and knee) plus one that was the repeated (shoulder) had significant
associations going from Low to High symptoms. These unadjusted ORs suggested some
pattern of association, but it was not consistent across body regions. Other investigators [Garg
et al (2014), Mannion et al. (2013), IJzelenberg & Burdorf (2005), and Mortimer et al. (2003)]
found an association, which support the positive findings suggested by the individual body
regions.[3,6,10,12] To this point, the data analysis included 25% of observations that were
asymptomatic with the assumption that there were not treatment seeking decisions made.

To look more carefully at only data that the question of treatment seeking was asked, the
asymptomatic observations were excluded. Also, symptoms in each of the body regions were
rolled up to a whole body level. Looking at Tables 3 and 4, it is clear that there was an increase
in the number of visits to a HCP with an increase of symptom severity from Low to High. The
unadjusted OR for treatment seeking at the plant clinic due to High Symptoms was 2.8 (see
Tables 5 and 7). The adjusted OR for treatment seeking at the plant clinic due to High
Symptoms was 2.5 (see Table 8). (There was no significant increase in treatment seeking with a
private provider due to High Symptoms.) This supported the findings of previous investigators

18

who found an increase in likelihood of seeking treatment based on symptom severity.(Garg et al
(2014), Mannion et al (2013), IJzelenberg & Burdorf (2005), and Mortimer et al. (2003))
[3,6,10,12]

For sex, female were more likely to seek treatment than male with significance in both
unadjusted and adjusted OR. Lipscomb et al. (2009), Grooten et al (2004) and Adamson et al.
(2011)) had similar findings.[4,9,14] Although, Adamson et al. (2011) did not find a sex
difference.[9]

Chronic diseases were associated with treatment seeking. These included hypertension,
neurological disease and osteoarthritis. There was a general finding of treatment seeking with
comorbidities (Hartvigsen et al (2014), Steenbeek (2012), Broom et al (2012), Mannion et al
(2013), IJzelenberg & Burdorf (2004)). [6,8,11,12,13] Specifically, Hartvigsen et al 2014 found
the association between treatment seeking and comorbidities such as heart disease,
neurological disorders, and urogenital disorders.[11]

Previous investigators found mixed results between psychosocial factors and treatment seeking.
While Grooten et al (2004), IJzelenberg & Burdorf 2004 and Steenbeek (2012) reported
treatment seeking with high job strain and low social support, there was not a significant
association in seeking treatment in high job strain or high social support. In addition, there was
no significant association with job satisfaction.[4,6,8]

One major weakness of this study was that it is cross-sectional, so it can only infer associations.
The temporal relationship between the symptom severity and the treatment seeking could not
be evaluated. There could be misclassification of the asymptomatic, Low and High participants
secondary to recall bias.
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Another weakness was the failure to ask if asymptomatic workers sought treatment. For this
reason, the study could not use asymptomatic as a reference point; and Low symptoms were
used instead. This reduces the range of possible outcomes.

The study population was unionized automobile assembly line workers for whom in plant HCPs
were available. Care may be needed to generalize to other populations.

A future study design might include prospective study including other factors contributed to
treatment seeking such as socioeconomic factors, other chronic diseases not included in the
study, consultation of non traditional practitioners, types of self treatments, involvement in
disease management program and types of worker compensations.

In summary, the study showed that there was an association between the severity of the
symptoms for a musculoskeletal disorder and the decision to seek treatment from a health care
provider (either plant clinic or private provider). The association was significant for the whole
body. Female sought treatment more than male. The participants with osteoarthritis,
hypertension and neurological disease sought treatment more than those without the conditions.
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